Analysis of sequence alterations in a defined DNA region: comparison of temperature-modulated heteroduplex analysis and denaturing gradient gel electrophoresis.
The ability to detect DNA sequence heterogeneity quickly and reliably is becoming increasingly important as more genes involved in disease processes are discovered. We have assessed the ability of a high pressure liquid chromatography technique (HPLC) termed temperature-modulated heteroduplex analysis (TMHA) to detect a collection of 20 point mutations distributed throughout a 279 base pair fragment spanning the exon 8 region of the human HPRT gene. All mutant/wild type heteroduplexes formed from mutations in the lowest temperature melting domain of the fragment were easily resolved from the corresponding mutant and wt homoduplexes, while those generated from mutants in the next higher melting domain barely resolved from their parental homoduplexes. For comparison, identical heteroduplex samples were subjected to denaturing gradient gel electrophoresis (DGGE). Heteroduplexes in the lowest temperature melting domain were easily resolved, while no resolution was achieved with those in the next higher melting domain. These results suggest that TMHA and DGGE are measuring similar melting characteristics in heteroduplex molecules. TMHA appears to be a robust approach for detecting and/or purifying a wide variety of mutations in a defined region of DNA, provided that the melting characteristics of the fragment under study are carefully considered.